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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 06/27/2005 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the examiner has 
considered the information disclosure statement. The initialed and dated information 
disclosure statement (IDS) submitted on 06/27/2005 is attached to this Office action. 

Drawings 

3. The drawings are objected to because there are numerous unlabeled "blank 
boxes" in figure 1 which need to be appropriately labeled. 

A) In figure 1 box "102" should be labeled as "magnet" as clearly set forth in the 
original specification. [See page 8 the last two paragraphs. 

B) In figure 1 box "103" should be labeled as "gradient magnetic field coil" as 
clearly set forth in the original specification. [See page 8, lines 4-5 of the second to last 
paragraph.] 

C) In figure 1 box "105" should be labeled as "RF receiving coil" as clearly set 
forth in the original specification. [See page 8, line 7 of the second to last paragraph.] 

D) In figure 1 box "106" should be labeled as "signal detection section" as clearly 
set forth in the original specification. [See page. 9 lines 12-13]. 

E) In figure 1 box "107" should be labeled as "signal processing section" as 
clearly set forth in the original specification. [See page 9 line 14]. 

F) In figure 1 box "108" should be labeled as "display screen" as clearly set forth 
in the original specification. [See page 9 line 15]. 

G) In figure 1 box "109" should be labeled as "gradient magnetic field power 
supply" as clearly set forth in the original specification. [See page 9 line 16]. 

H) In figure 1 box "110" should be labeled as "transmission section" as clearly set 
forth in the original specification. [See page 9 lines 16-17]. 
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I) In figure 1 box "1 1 1" should be labeled as "control section" as clearly set forth 
in the original specification. [See page 9 lines 18-20]. 

J) In figure 1 box "112" should be labeled as "bed" as clearly set forth in the 
original specification. [See page 8, lines 8-9 of the second to last paragraph.] Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement-drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the examiner does not accept the changes, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

4. Claims 8-10, and 12-13 are objected to under 37 CFR 1 .75(c) as being in 
improper form because a multiple dependent claim must be written in the alternative 
only format, and no subsequent dependent claim may depend from the alternative only 
multiply dependent claim, since the dependency chain then becomes to numerous to 
properly examine. See MPEP § 608.01 (n). Accordingly, the claims 8, 12, and 13 are 
improper, therefore only the limitation but not the dependency relationships, are 
addressed with respect to claims 8, 12, and 13 below; and claims 9 and 10 have been 
considered with respect to a dependency from claim 1. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Vasanawala et al., US patent 6,307,368 B1 

7. With respect to Claim 1, Vasanawala et al., teaches and shows "A magnetic 
resonance imaging apparatus" [See figures 1a and 2; col. 1 lines 9-65] "comprising a 
transmitting means for applying an RF magnetic field to a subject placed in a static 
magnetic field" [See transmitter 24 of figure 2], "an RF irradiation control means for 
controlling irradiation phase of the RF magnetic field" [See computer 20, RF coils 26, 
14, and the gradient coils of figures 1a and 2], "a receiving means for detecting nuclear 
magnetic resonance signals generated from the subject" [See receiver 28 of figure 2], "a 
control means for controlling the transmitting means, the RF irradiation control means 
and the receiving means" [See computer component 20], "and an image formation 
means for reconstructing an image of the subject by using the nuclear magnetic 
resonance signals" [See the operating console, the CRT and the computer 20 of figure 
2], "wherein the RF irradiation control means" (i.e. computer 20 and gradient amplifier 
22) "controls RF irradiation so that the RF pulse should be applied with a phase of.the 
second half of the RF pulse waveform after the center thereof different by 180 degrees 
from the phase of the first half of the RF pulse waveform" [See the pulse waveforms 
shown in figures 4a, 4b; 16a, 23a and 31b where the phase of the 1 st half of the RF 
pulse waveform from -200->0 is the opposite of (i.e. 180 degrees out of phase from) 
the 0-»200 2 nd half of the RF pulse waveform.] 

8. With respect to Claim 2, Vasanawala et al., teaches and shows that "the 
transmitting means is provided with a multiple array transmitting coil comprising multiple 
coils of different sensitivity profiles" [See figures 1a through figure 2, where coil 14 is 
comprised of at least a two coil array with opposite sensitivities, and also figure 2 where 
transmitter 24 controls both of the RF coils 26 which also comprise at least a two coil 
transmitting array with opposite or inverted sensitivity profiles. See also col. 1 lines 9- 
65], "and the RF irradiation control means" (i.e. [See computer 20, RF coils 26, 14, and 
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the gradient coils of figures 1a and 2]), "performs such phase control for a part of the 
multiple coils that the phase of the second half of the RF pulse waveform after the 
center thereof should be different by 1 80 degrees from the phase of the first half of the 
RF pulse waveform". [See the pulse waveforms shown in figures 4a, 4b; 16a, 23a and 
31b where the phase of the 1 st half of the RF pulse waveform from -200-^0 is the 
opposite of (i.e. 180 degrees out of phase from) the 0->200 2 nd half of the RF pulse 
waveform.] The same reasons for rejection, that apply to claim 1 also apply to claim 2 
and need not be reiterated. 

9. With respect to Claim 3, Vasanawala et al., shows that "the multiple array 
transmitting coil" [See figures 1a, 2] "is provided with a loop coil" (i.e. RF coil 26 of figure 
2, or the RF gradient coils which do not have a component number in figure 2, both 
meet this limitation. The examiner notes that in figure 1 the unlabeled gradient coils are 
loop wound on the rectangular loop cylinder 12 ] "and at least one differential coil" (i.e. 
the saddle RF coil 14 of figure 1a], "the differential coil" (i.e. RF saddle coil 14) "is 
provided with multiple subloop coils" [See the structure of component 14 in figure 1a], 
"the multiple subloop coils and the loop coil have a common central axis" [See figures 
1a and figure 2 which show this limitation.], "the subloop coils are plane-symmetrically 
disposed around" (i.e. within the circumscribed volume defined by) "the loop coil" (i.e. 
inside the rectangular loop cylinder) "as the center" of the coil structure, (i.e. see figure 
1a where saddle coil 14 is a central plane-symmetrically disposed coil structure) "and 
the subloop coils" (i.e. the x-y plane arcing loops on the right and left hand side of the 
top half of saddle coil 14 which are connected by the linear z-portion, or the x-y plane 
arcing loops on the right and left hand side of the bottom half of saddle coil 14 which are 
connected by the linear z-portion) "constituting the same differential coil" (i.e. either the 
top/upper or the lower/bottom saddle coil 14) "are connected so that currents should 
flow through a pair of plane-symmetrically disposed subloop coils in different directions". 
[See figure 1a. The examiner notes that because the right and left hand sides of either 
one of the upper or the lower half of the saddle coil 14 is mirror-symmetric, as is the 
field of view within the RF saddle coil 14 that the currents in the right and left hand sides 
as well as the upper and lower halves, of the overall saddle coil 14 are intrinsically 
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flowing is opposite directions, due to the coil configuration itself.] The same reasons for 
rejection, that apply to claims 1, 2 also apply to claim 3 and need not be reiterated. 

10. With respect to Claim 4, Vasanawala et al.„ shows that "the differential coil" (i.e. 
saddle coil 14) "is provided with a primary differential coil" (i.e. the top upper half of coil 
14) "and a secondary differential coil" (i.e. the lower bottom half of coil 14), "the subloop 
coils of the primary differential coil" (i.e. the x-y plane arcing loops on the right and left 
hand side of the top half of saddle coil 14, and its z-plane linear regions) "are disposed 
so that the loop coil" (i.e. the unlabeled RF gradient rectangularly cylindrical loop coil 
components on cylinder 12 of figure 1a) "should locate" (i.e. contain an imaging field of 
view, from which an image may be formed) "between the subloop coils of the primary 
differential coil" [See the upper half of the homogeneous region within the volume 
defined by the upper saddle coil 14] , "and the subloop coils of the secondary differential 
coil" (i.e. the x-y plane arcing loops on the right and left hand side of the bottom half of 
saddle coil 14, and its z-plane linear regions) "are disposed so that the loop coil" (i.e. the 
unlabeled RF gradient rectangularly cylindrical loop coil components on cylinder 12 of 
figure 1a) "and the subloop coils of the primary differential coil" (i.e. the x-y plane arcing 
loops on the right and left hand side of the top half of saddle coil 14, and its z-plane 
linear regions) "should locate" (i.e. contain an imaging field of view, from which an 
image may be formed) "between the subloop coils of the secondary differential coil", 
(i.e. the x-y plane arcing loops on the right and left hand side of the bottom half of 
saddle coil 14, and its z-plane linear regions). " [See the lower half of the homogeneous 
region within the volume defined by the lower saddle coil 14 of figure 1a.] The same 
reasons for rejection, that apply to claims 1, 2, 3 also apply to claim 4 and need not be 
reiterated. 

1 1 . With respect to Claim 5, Vasanawala et al., shows that "the transmitting means" 
(i.e. component 24 of figure 2) "is provided with, as transmitting coils, a first multiple 
array transmitting coil" (i.e saddle coil 14 of figure 1a which is comprised of an upper 
saddle coil 14 and a lower saddle coil 14; or from the combination of figures 1a and 
figure 2, a structure where the upper saddle coil 14 is represented as upper RF coil 26; 
and the lower saddle coil 14 of figure 1a is represented as lower RF coil 26 in figure 2;) 
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"comprising a first loop coil and at least one differential coil having a common central 
axis" because the paired RF coils 26 and 14 of figures 1a and figure 2 are both loop 
shaped coils which provide either a saddle (i.e. coil 14), or a rectangular loop magnetic 
field (i.e. RF coil 26) differential, to produce a homogeneous magnetic region between 
the upper and lower coil components along a common axis. [See figures 1a and figure 
2]. Vasanawala et al., also shows "a second multiple array transmitting coil" (i.e. the 
paired gradient coils which are wound on cylinder 12 of figure 1a through 1d which 
transmit RF gradient pulses; or the RF transmitting gradient coils identified in figure 2, 
without a component number. The examiner notes that gradient coils are intrinsically 
differential coils, because a magnetic gradient is by definition a specific magnetic 
differential that is applied in a specific direction. Because figure 2 shows the gradient 
coils as rectangular loop coils, Vasanawala et al., shows "a second multiple array 
transmitting coil comprising a second loop coil and at least one differential coil having a 
common central axis" [See figure 2, with respect to the pair of rectangular loop shaped 
gradient coils, which transmit a differential gradient magnetic field, across 'a common 
central axis'.] Additionally from figure 2 Vasanawala et al., shows that the central axes 
of the first and second multiple array transmitting coil are perpendicular to each other." 
[See figure 2 where the common axes of components 26, and the gradient coil are 
shown to be "perpendicular to each other." The same reasons for rejection that apply to 
claims 1, 2 also apply to claim 5 and need not be reiterated. 
12. With respect to Claim 6, which depends in alternatively only form from either 
claims 3, or claim 5, Vasanawala et al., shows that "the loop coil" (i.e. RF coil 
component 26 or the gradient coils of figure 2) "comprises plane-symmetrically 
disposed" [See figure 2] "multiple" (i.e. at least two) "loop coils" (i.e. there are two RF 
loop coils 26 shown in figure 2, which are 'plane-symmetrically disposed" on either side 
of a common axis, and two gradient coils shown in figure 2, which are also 'plane- 
symmetrically disposed" on either side of a common axis.) [See figure 2]. The same 
reasons for rejection that apply to claims 1, 2, 3 and 5 also apply to claim 6 and need 
not be reiterated. 
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1 3. With respect to Claim 7, which depends in alternatively only form from either 
claims 3, or claim 5, Vasanawala et al., shows that "wherein the RF irradiation control 
means" (i.e. computer 20, gradient amplifier 22 and transmitter 24 combined) "performs 
such phase control for the differential coil among the multiple coils that the phase of the 
second half of the RF pulse waveform after the center thereof should be different by 180 
degree from the phase of the first half of the RF pulse waveform" [See the Gy and Gz 
gradients of figure 3, and figures 4a, 4b, 16a, 23a, and 31b]. The same reasons for 
rejection that apply to claims 1, 2, 3 and 5 also apply to claim 7 and need not be 
reiterated. 

1 4. With respect to Claim 8, this claim has an improper multiple dependency 
problem, because claim 7 is an alternative only multiply dependent claim, which causes 
any claim depending from claim 7 to be improper. 

1 5. However the examiner notes that Vasanawala et al., shows and teaches that 
"the RF irradiation control means (i.e. computer 20, the RF transmitter 24 and the 
gradient amplifier 22) "performs such phase control for the differential coil that the 
phase should be inverse in two times of measurement, and the image formation means 
adds nuclear magnetic resonance signals obtained by two times of the measurement to 
reconstruct one image." [See figures 16a-»23a, 31b, 4a, 4b, 8a, 8b, and 10a -> 11d; 
col. 11 line 6 -> col. 17 line 49; where all of the different variations and permutations of 
how to combine the different phases and k-space data contrasts (i.e. the different 
sensitivities/profiles) image sets acquired concurrently to produce constructive or 
destructive interference in a final resulting image, from the multiple measurements and 
data image sets is taught in detail. See also the NMR images of figures 5, 12a, 12b, 
13a-»13e, 14, 19, 25-»29; and col. 5 line 55 through col. 7 line 49.] 

16. With respect to Claim 9, which depends in alternatively only form from either 
claims 1, or claim 8; and due to the dependency from claim 8 has an improper 
multiple dependency, Vasanawala et al., shows that "wherein the control means" (I.e. 
computer 20 and gradient amplifier 22 of figure 2) "performs selective excitation for the 
slice direction" for the duration of time in which a detectable signal is to be received 
"upon" the termination of the "excitation by application of the RF magnetic field." [See 
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figures 2 and 3 in combination, the Gx timing line in figure 3 is the slice direction.] The 
same reasons for rejection that apply to claim 1, also apply to claim 9 and need not be 
reiterated. 

17. With respect to Claim 10, which depends in alternatively only form from either 
claims 1, or claim 8; and due to the dependency from claim 8 has an improper 
multiple dependency, Vasanawala et al., shows that "the control means " (I.e. 
computer 20 and gradient amplifier 22 of figure 2) "performs selective excitation for the 
phase encoding direction or frequency encoding direction upon excitation by application 
of the RF magnetic field." [See figures 2 and 3 in combination, the Gy and Gz timing 
lines in figure 3 represent the phase and frequency directions.] The same reasons for 
rejection that apply to claim 1, also apply to claim 10 and need not be reiterated. 

1 8. With respect to Claim 1 1 , which depends in alternatively only form from either 
claims 3, or claim 5, Vasanawala et al., shows that "the multiple array transmitting coil 
is used also as an RF receiving coil of the receiving means. [See figure 2 which shows 
that the same coils are used to transmit and receive.] The same reasons for rejection 
that apply to claims 1, 2, 3 and 5 also apply to claim 11 and need not be reiterated. 

19. With respect to Claim 12, this claim has an improper multiple dependency 
problem, because claim 11 is an alternative only multiply dependent claim, which 
causes any claim depending from claim 1 1 to be improper. 

20. However the examiner notes that Vasanawala et al., shows and teaches that 
"the control means" (I.e. computer 20 and gradient amplifier 22 of figure 2) "performs 
imaging with thinning out the phase encoding" [See col. 3 lines 1-16; col. 5 lines 56-63; 
col. 7 lines 17-49, where alternating, interleaved, or odd/even phase encoding to 
reduce the number of phase encodes for each set of data is utilized.], "and when an 
image is reconstructed by using nuclear magnetic resonance signals detected by each 
of the coils of the multiple array transmitting coil, the image formation means performs 
an anti-aliasing operation" (i.e correctly separating the water and fat pixels) [see col. 7 
lines 17-49; col. 8 line 38 through col. 9 line 46]; "by using a sensitivity profile" (i.e. the 
contrast sensitivity of the pass band) col. 2 line 3; col. 2 line 9 through col. 3 line 11; col. 
4 line 43 through col. 5 line 12; col. 6 line 25 through col. 7 line 49] "of each of the coils 
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constituting the multiple array transmitting coil" [See figures 1a and 2 in combination 
with the citations already provided in this claim, since the obtained signals' come from 
each of the RF coils present.] 

21 . With respect to Claim 13, this claim has an improper multiple dependency 
problem, because claim 11 is an alternative only multiply dependent claim, which 
causes any claim depending from claim 11 to be improper. 

22. However the examiner notes that Vasanawala et al., shows and teaches that 
"the image formation means" (i.e. computer 20, the CRT and the operating console) 
"composes images reconstructed by using nuclear magnetic resonance signals 
detected by each of the coils of the multiple array transmitting coil to produce one 
image." [See col. 1 lines 9-24; figures 5, 12a, 12b, 13a-»13e, 14, 19, and 25->29.] 

Conclusion 

23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tiffany Fetzner whose telephone number is: (571) 272- 
2241. The examiner can normally be reached on Monday-Thursday from 7:00am to 
4:30pm., and on alternate Friday's from 7:00am to 3:30pm. 

24. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez, can be reached at (571) 272-2245. The only official fax 
phone number for the organization where this application or proceeding is assigned is 
(571)273-8300. 

25. Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval (PAIR) system Status information for published 
applications may be obtained from either Private PMR or Public PMR. Status 
information for unpublished applications is available through Private PMR only. For 
more information about the PMR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PMR system contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). 



^' (> ^2^ Diego^Gutierrez 



TAF ^ ^ Supervisor/ Patent Exar 
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